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© Carrier device. 



© An analytical carrier device permits the holding sample. The container facilitates transfer to an ana- 
of a sample, reaction vessel with reagents for the iytical device for analysis, 
sample, and a container for receiving a processed 
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Cross Reference to Related Patent Applications 

This invention discloses materials which is dis- 
closed and/or claimed in a patent application en- 
titled Vortex Mixer Drive, Serial No. , 

filed (IP-0801) and also an application 
entitled Multilinear Automatic Apparatus for Pro- 
cessing Immunoassays, Serial No. , 

filed (IP-0905). ~~ 

Held of the Invention 

This invention relates to a carrier device for 
holding samples which are to be analyzed in a 
manner which facilitates their combination with ana- 
lysis reagents and apparatus for transferring the 
results for determination by further instrumentation. 

Background of the Invention 

In the analytical field it is often necessary to 
process samples of reagents for analysis by com- 
bining them with various reagents, support particles 
and the like. Following such analysis, it is then 
necessary to transfer the processed sample held in 
a reaction device back to a device which facilitates 
processing the results. This is particularly true 
when the interim processing of a sample involves 
repeated steps that typically required immunoas- 
say techniques. These include reaction time and 
wash cycles all involving the use or other particles 
to facilitate the chemical reactions. In a case of 
immunoassays, it is necessary to vortex the con- 
tents of a reaction vessel to maintain the particles 
suspended so that the reaction may go to comple- 
tion. Such analysis may also present difficulties 
inasmuch as the samples may come from different 
units and all require mounting on the processing 
carrier. A further problem arises due to the com- 
bination of the samples and reagents during the 
processing. It is difficult to keep track of the proper 
sample to make sure it receives the processing 
needed and does not become mixed up with other 
samples so that the integrity of the analysis is lost. 

Summary of the Invention 

Many of these problems are solved by the 
device of this invention which facilitates the analy- 
sis of samples in a reaction vessel. The device 
comprises a top member having an end portion, a 
support for the top member, a transparent con- 
tainer having analysts reagents contained therein 
and having a header containing an instruction code 
formed on the header, a sample holder being re- 
movably mounted on the top member adjacent the 
header, and a reaction vessel holder mounted by 
the top member in the end portion, whereby the 



sample may be positioned in the reaction vessel 
for reaction and thereafter transferred to the trans- 
parent container for analysis. 

In a particularly preferred embodiment, the de- 

5 vice of the invention is mounted to permit the 
sample to be nutated. The reaction vessel itself 
comprises an inner container having a longitudinal 
axis and which contains a first reagent and an outer 
container coaxially positioned about the upper por- 

io tion of the inner container, the outer container 
having a second reagent. It is desirable that the 
transparent container be slidably removeable from 
the top member to facilitate its use and transfer for 
further analysis. 

is The apparatus of this invention maintains three 
units together, i.e., the sample, the reagent for 
analysis and the ultimate processed sample in a 
separate container. This facilitates processing sam- 
ples and maintains all the units necessary for ana- 

20 lysis together during the analysis time interval. 
Multiple sample cups may be simply clipped on to 
the carrier for use with different sample input and 
separate incubation is permitted by the structure of 
the carrier for material within the reaction vessel. 

25 

Brief Description of the Drawings 

This invention will be more clearly understood 
when considered in conjunction with the accom- 
30 panying drawings in which like reference numerals 
refer to like components in each of the drawings, in 
which: 

Figure 1 is an exploded view of the carrier 
device constructed in accordance with this in- 
35 vention; 

Figure 2 is a section taken through the stopper 
of a container along the lines 2-2 of Figure 1; 
and 

Figure 3 is a section taken along the lines 3-3 of 
40 Figure 1 particularly depicting the construction 
of the sample holder. 

Detailed Description of the Preferred Embodiment 

45 There may be seen in Figures 1, 2, and 3, 
exploded sectional views of one of the carriers 
constructed in accordance with this invention. The 
carrier is seen to contain a hollow, molded housing 
50 defined by a pair of sidewalls 52, a top plate 58, 

so and a base support 60. A drive bar 140 is posi- 
tioned in the lower portion between the sidewalls 
and secured to the base support as by glueing. 
This bar has receptacles 61 to facilitate its receiv- 
ing driving or positioning pins for positioning the 

55 bar 140 and hence the carrier. The housing may be 
formed of polysulfone or any other suitable en- 
gineering plastic which is rigid, strong and chemi- 
cally inert. Attached to the front sidewall (in the 



2 



3 



EP 0 525 577 A2 



4 



drawing) is a partition 54 which cooperates with the 
top 58 to accommodate the top frame of an analyt- 
ical pack 62 of an analytical pack 64 which may be 
the same and preferably is the same as the aca® 
pack used in the aca® Automatic Clinical Analyzer 
sold by E. I. du Pont de Nemours and Company, 
Wilmington, Delaware, U.S.A. The aca® pack has 
identifying indicia 66 on the top which may be read 
by appropriate sensors to indicate the particular 
test being run and includes a hollow septum 68 
with an orifice 70 which may be used to introduce 
materials into the a plastic pack 72. Since the aca® 
pack is well known it will not be described further. 

In any event, the partition 54 and top 58 coop- 
erate to define an orifice 56 adapted to accom- 
modate the top member of the aca® pack 62 so it 
may be inserted into the carrier with the lower side 
pack 72, which is formed of plastic material. The 
side pack is to slide in between the two walls 52. 
The top of the carrier 50 also includes an elon- 
gated cup-like member 76 which is adapted to 
receive a removable sample reservoir 78 containing 
a reservoir 80. The sample reservoir 78 is held in 
the position within the opening 76 by appropriate 
molded grips 82. A fitting feature 84 may be pro- 
vided for the sample holder 78 to control access to 
the opening. 

To complete the carrier 50, the end of the top 
member 58 may have an orifice 86 with downwar- 
dly extending flanges 88 adapted to hold a reaction 
vessel holder 90. The flanges 88 are concave on 
the inside to define a socket which cooperates with 
the bulbous top on a reaction vessel holder 90 in a 
ball and socket joint manner. The lower portion of 
the reaction vessel holder 90 may be shaped as to 
have an inverted cavity or receptacle 92 at the 
upper end of which is a bore 94 adapted to receive 
a pin from a nutating drive member. 

In an alternative embodiment of this invention, 
the reaction vessel holder 90 may be the reaction 
vessel itself although the use of the holder is 
preferred for its long term stability and reliability. H 
the reaction vessel 90, as a tube holder, is adapted 
to receive a reaction vessel 100. the vessel has at 
the upper portion thereof a concentric chamber 1 02 
for holding reaction reagents that typically may be 
used, for example, in an immunoassay process. 

The reaction vessel holder 90 is nutated by an 
automatic apparatus 104. Although any suitable 
drive apparatus may be used that provides two 
directions of linear motion and one direction of 
rotary motion, that described in copending applica- 
tion Serial No. . filed , (IP- 

0905) is one that has been used successfully. This 
drive apparatus provides a bidirectional motion as 
depicted by the line 106 (Fig. 1) as well as rota- 
tional motion as depicted by the line 108 to the 
reaction vessel holder 90. The drive apparatus is 



powered by a single bidirectional drive motor 110 
which provides rotational motion to the drive ap- 
paratus 104. The automatic apparatus engages the 
reaction vessel holder 90 by elevating a mixing 

5 cylinder on which a pin is positioned contiguous 
the periphery at a point off the elongated axis of 
the mixing cylinder. In other words the pin engages 
the bottom end of the mixing vessel 90 in a posi- 
tion which is eccentric to the axis which mounts the 

w mixing cylinder. The apparatus then spins the cyl- 
inder moving the engaged end of the vessel into an 
orbit, ff the vessel is managed so that it is free in 
two rotational directions of freedom, then the con- 
tents of the reaction vessel holder 90 will swirl or 

15 nutate thus mixing them. Reversal of the drive 
which spins the mixing cylinder 110 stops the 
orbiting of the vessel and lowers the cylinder thus 
disengaging the cylinder from the reaction vessel 
holder 90. 

20 The carrier device just described has many 
advantages and it permits in effect the combination 
of three different functions into a single device. 
Firstly, sample cups from various analysis devices 
holding the sample may be snapped into place in 

25 the upper portion of the device. Secondly, a reac- 
tion tube containing reagents for the analysis of 
samples may be inserted into a carrier tube which 
may be inserted into and processed separately 
from the carrier unit. Thirdly, the completed reac- 

30 ted sample with reagents may be introduced into a 
separate unit which is slidably removeable from the 
carrier for subsequent processing and analysis is 
desired in other machines. 

35 Claims 

1. An analytical carrier device for facilitating the 
analysis of samples in a reaction vessel com- 
prising: 

AO a top member having an end portion, 

a support for the top member, 
a transparent container having analysis 
reagents contained therein and having a head- 
er containing an instruction code formed on 
45 the header. 

a sample holder being removably mounted 
on the top member adjacent the header, and 

a reaction vessel holder mounted by the 
top member in the end portion, whereby the 
so sample may be positioned in the reaction ves- 
sel for reaction and thereafter transferred to 
the transparent container for analysis. 

2. An analytical carrier device as set forth in 
55 Claim 1 wherein the sample holder is mounted 

rotatably to permit its lower end to be nutated. 

3. An analytical carrier device as set forth in 
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Claim 1 wherein the reaction vessel holder 
includes a reaction vessel positioned in the 
holder. 

4. An analytical carrier device as set forth in 5 
Claim 1 wherein the reaction vessel comprises 

an inner container having a longitudinal axis 
and which contains a first reagent and an outer 
container coaxially positioned about the upper 
portion of the inner container, the outer con- ;o 
tainer having a second reagent. 

5. An analytical carrier device as set forth in 
Claim 1 wherein the reaction vessel holder 
includes a reaction vessel partially rotatable in 15 
the holder. 

6. An analytical carrier device as set forth in 
Claim 1 wherein the reaction vessel comprises 

an inner container having a longitudinal axis 20 
and contains a first reagent and an outer con- 
tainer coaxially positioned about the upper por- 
tion of the inner container, the outer container 
having a second reagent. 

25 

7. An analytical carrier device as set forth in 
Claim 1 wherein the transparent container is 
slidably removable from the top member. 

8. An analytical carrier device as set forth in 30 
Claim 1 wherein the transparent container is 
slidably removable from the top member. 
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